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STUDIES OF THE ACUTE DIARRHEAL DISEASES 
I. Differential Culture Media 


By A. V. Harpy, Consultant, United States Public Health Service and Assistant 
Professor of Epidemiology, DeLamar Institute of Public Health, Columbia Uni- 
versity; JaMES Watt, Assistant Surgeon, United States Public Healih Service; 
T. M. De Capito, Junior Bacteriologist, United States Public Health Service; 
MaxweE Lt H. Kouopny, Consultant in Bacteriology, Indian Medical Service 


PLAN OF SERIES OF STUDIES 


The studies reported here and in subsequent papers were initiated 
in 1935 at the request of the Director of the State Department of 
Public Health of New Mexico and the Director of the Indian Medical 
Service. They emphasized the major importance of the diarrheal 
diseases as a public health problem in the Southwest and the lack of 
definite information as to etiology and means of prevention. During 
the first summer the situation in the State as a whole was surveyed, and 
arrangements for an adequate investigation were completed. A 
bacteriological and protozoological field laboratory was established in 
Albuquerque, N. Mex., in June 1936, and the etiological, epi- 
demiological, and clinical study of cases occurring in Bernalillo County 
and adjacent Indian reservations was started. The investigation has 
contimued for the planned 3-year period. Most of the field observa- 
tions have been made during the summer, when the case incidence 
has been high, but these studies have been extended throughout the 
fall and into the winter months. During the latter period clinical 
cases were encountered infrequently. It did not seem essential nor 
was it possible to continue the field work for the entire 12 months of 
each year. 

Large numbers of clinical cases of all degrees of severity were 
reported by physicians and field nurses. Stool specimens for labora- 
tory examination were obtained during the acute period of the disease 
whenever possible. Some were examined during convalescence and, 
in one series, for prolonged periods after clinical recovery. Detailed 
‘epidemiological information has been sought on all accessible cases 
and on most of these reasonably adequate clinical data were obtained. 
Fer epidemiological purposes the household contacts of cases and 
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representative: samples of healthy population groups have been 
examined bacteriologically, and community sanitary surveys have been 
completed. This was the plan designed for the study of endemic dis- 
ease. In “epidemics” and institutional outbreaks the procedures 
were modified when indicated or as necessitated. These field and 
laboratory observations were supplemented by a statistical study of 
mortality reports for recent years. 

New Mexico as a whole is an area of striking variations and con- 
trasts. Three distinct population groups are involved, the ‘Anglo- 
Americans,” ‘Spanish-Americans,” and Indians. (The Spanish 
speaking people of New Mexico correctly object to being designated 
“Mexicans.”) There are communities living in the direst poverty 
and others in very comfortable circumstances; there are groups with 
complete lack of sanitary arrangements and those with every modern 
convenience; there are urban areas and there are isolated villages and 
ranch homes. Equally wide variations in the incidence of disease 
were encountered. Considering the State as a whole the diarrheal 
disorders have continued to be an important cause of mortality and 
morbidity. In recent years the two neighboring States, Arizona and 
New Mexico, bave stood alone in having mortality rates from all 
diarrheal diseases (dysentery, and diarrhea and enteritis) which have 
approached and even exceeded 100 per 100,000 population. Bernalillo 
County is representative of these areas with a persisting high incidence 
of diarrheal diseases. 

A study of unusual incidence of a disease should be more far reaching 
than merely to reveal the nature of a local problem. The present 
study may and should throw further light on conditions which until 
recently were of universal occurrence and which still exist, to varying 
degrees, in many areas. It has been our dominant hope, however, 
that this investigation of the diarrheal diseases in an area of high 
incidence would materially supplement the information now available 
about them and facilitate further studies in areas more representative 
of the country as a whole. 

Our investigation was planned and conducted as a unit, but the 
findings on particular problems will be presented separately. Since 
the degree of success in any study of enteric infection is dependent 
largely upon the effectiveness of the differential culture media em- 
ployed, this subject is given first attention. 


LABORATORY PROCEDURES 


The cultural procedures adopted have been modified as a result of 
cumulative experience. It was impracticable during the first sum- 
mer’s study in 1936 to use more than one differential culture medium. 
Eosin-methylene blue agar was selected as probably the most reliable. 
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The following year the study reported here was undertaken. The 
results indicated that our first choice of medium, and the one so 
generally adopted for stool culture work, was by no means the best 
for the study of the diarrheal diseases. The media employed during 
the third year were selected as a result of the findings presented in this 
study. 

Approximately 90 percent of the stool samples for bacteriological 
examination were collected in the homes of patients. Specimen 
bottles, containing a small amount of 25 percent glycerine in physio- 
logical saline, were left by the public health nurse with instructions for 
obtaining the specimens. The bottles were collected the following 
morning and usually reached the laboratory by noon. During the 
comparative study of differential media the specimens were promptly 
inoculated on one plate of each of the following freshly prepared agars: 
(1) Eosin-methylene blue; (2) Endo’s; (3) desoxycholate (Leifson) (1); 
and desoxycholate citrate (Leifson) (1). The first two were prepared 
in our laboratory using a fresh beef infusion agar base and for the 
others a dehydrated product of the Baltimore Biological Laboratory 
was employed. Each plate was inoculated separately. Only small 
amounts of inoculum could be used on each of the first three plates, but 
on the desoxycholate citrate agar undiluted feces could be rather freely 
applied. All plates were incubated at 37° C. for 20 to 24 hours. 

After incubation, the presence or absence of suspicious colonies was 
noted. If any were observed, the proportion of suspicious to total 
number of discrete colonies was estimated. Representative suspicious 
colonies were fished to Russell’s double sugar agar (phenol red indi- 
cator). If present, at least two such colonies were picked from each 
plate. The source was indicated by a subletter. The plates were 
kept at room temperature until the Russell’s tubes were read after 
16 to 20 hours’ incubation. All plates which had not yielded sus- 
picious organisms were reexamined. The tubes giving the reaction 
indicating the possible presence of Shigella dysenteriae were kept for 
immediate study; gas-producing, Salmonella-like organisms were re- 
tained for later investigation. To provide a prompt and clinically 
serviceable report for physicians, a preliminary agglutination test 
was performed on all of the former, using a polyvalent Flexner and a 
Sonne antiserum, each in dilutions of 1/200 and 1/400. (At present 
the “Newcastle” antiserum is also employed.) 

The identification of Shigella dysenteriae proceeded in the usual man- 
ner. The organisms were plated for purity. Inoculations were made 
into nutrient broth, carbohydrate peptone water (lactose, dextrose, 
saccharose, mannitol, xylose, and dulcitol) and milk (brom cresol 
purple indicator). Fermentation tests were read after 24 and 72 
hours’ incubation at 37° C. The lactose and saccharose tubes were 
observed daily up to 14 days. Dulcitol was not kept longer at the 
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time of this study, as the presence of the ‘“Newcastle dysentery bacil- 
lus” was not suspected. Milk was observed similarly for 2 weeks. 
Ninety-six hour broth cultures were used for the determination of 
indol production. 

In the serological examinations the following sera were employed: 

Shiga.—Prepared by and obtained from (a) Parke Davis (titer 
1:500) and (6) New York State Laboratories (titer 1:1000). 

Schmitz.—Prepared by and obtained from the New York State 
Laboratories (titer not stated). 

Flexner.—(qa) Polyvalent (V, W, X, Y, Z), prepared by immuniz- 
ing rabbits with organisms obtained from the Standards Labora- 
tory, Oxford, England (titer 1:6400). 

(b) Flexner Y prepared by immunizing rabbits with an organ- 
ism with a very wide antigenic range obtained from the labora- 
tories of the New York City Department of Health. 

(ec) Monovalent for V, W, X, Y, Z, prepared by immunizing 
rabbits with organisms obtained from the Standards Laboratory, 
Oxford, England (titers 1:6400 to 1:25600). 

(2) Monovalent for V, W, X, Y, Z, prepared by and obtained 
from the Standards Laboratory, Oxford, England (titer 1:250). 

Sonne.—Prepared by immunizing rabbits with organisms 
recently isolated in New Mexico and identified by antiserum from 
the Virginia State Laboratory. 

“Newcastle dysentery bacillus.”—(a) Prepared by immunizing 
a rabbit with an organism sent from the Standards Laboratory, 
Oxford, England (titer 1:2000). 

(b) Prepared by and obtained from the Standards Laboratory, 


Oxford, England (titer 1:250). 


All mannitol fermenting organisms were first examined with the 
polyvalent Flexner or the Flexner Y (New York City) and Sonne 
antisera. The few nonmannitol fermenters isolated were similarly 
tested with the Shiga and the Schmitz antisera. All agglutination 
tests were kept in the 56° C. water bath for 4 hours and overnight at 
room temperature before reading. The subclassification of the Flex- 
ner group was carried out at a later time. Routinely, the sera pre- 
pared by us were employed, but representative diagnoses were checked 
with those obtained from Oxford. It was in the course of this sub- 
classification that the ‘“Newcastle dysentery bacillus” of Clayton and 
Warren (2) (8) was first recognized. Organisms that were aggluti- 
nated only in the low titers by the Flexner antisera and those sero- 
logically negative, both mannite positive and negative, were then 
tested with the “Newcastle” antiserum. All organisms accepted as 
Shigella dysenteriae were agglutinated by some one of the specific 
antisera in titers as high, or almost as high, as that given with the 
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homologous strain. The final classification was always on the basis 
of both the cultural and serological findings. 

It proved neither practicable nor necessary to study exhaustively 
all suspicious organisms from the same specimen picked from the dif- 
ferent media. As a routine, one per specimen was studied in detail 
and the others were identified serologically. However, if either the 
serological or cultural characteristics were atypical or if the findings 
throughout were not consistent, then organisms obtained from the 
different media were investigated in detail. 


FINDINGS 


During the summer and fall of 1937 a total of 2,886 stool samples 
from cases, healthy household contacts, and representatives of the 
general population were examined culturally. Some variety of 
Shigella dysenteriae was isolated from 582 (20.2 percent). (From one 
specimen the Flexner and Sonne varieties were isolated, from another 
Sonne and ‘Neweastle.”” For purposes of this analysis these double 
isolations have each been tabulated as two specimens.) 

Failure to isolate suspected organisms does not necessarily imply 
their absence. To obtain a true measure of the reliability of a pro- 
cedure the number of specimens examined which did actually contain 
the particular organisms would need to be known. When dealing 
with specimens obtained from human beings this cannot be deter- 
mined with certainty. However, if Shigella dysenteriae is isolated 
from a specimen, it is then known that the material under investiga- 
tion did contain the organisms, and in a series of examinations the 
number of positives yielded by the respective differential media will! be 
a relative measure of the eflicacy of these preparations. For this rea- 
son in the analysis which follows the attention necessarily is confined 
to the 582 known positive specimens. The limitation of this presenta- 
tion is that all observations must be stated in terms of relative pro- 
portions. If for one variety of organisms some one medium is of out- 
standing value, then the others by comparison will appear unreliable; 
for another variety the three media might be no more effective than in 
the first case, but if the fourth is not of outstanding value, then the 
three will appear more reliable. The ratios given must be evaluated 
as relative, not absolute, proportions. 

As already stated it was our practice to plate each specimen to 
the four differential media under observation (eosin-methylene blue, 
Endo’s, plain desoxycholate, and desoxycholate citrate agars). There 
were exceptions to this rule. For a short period the supply of plain 
desoxycholate agar was exhausted and the number of known positive 
specimens, in which this medium was employed, was correspondingly 
decreased. At another time a group of cases was studied in the Fort 
Defiance Indian Hospital and it was practicable to employ only two 
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media—the eosin-methylene blue and the desoxycholate citrate agars. 
Occasionally also, the daily supply of some one medium was inade- 
quate. In table 1 the number of times that each medium was em- 
ployed in the examination of known positive specimens is given first. 
It is noted that the eosin-methylene blue was used in the examination 
of every specimen which proved to be positive and the desoxycholate 
citrate agar in all but 4; the Endo’s was omitted in 16 and the plain 
desoxycholate in 50 of these examinations. Had there been no omis- 
sions, the number of additional positives expected would be 3 on 
desoxycholate citrate, 4 on Endo’s, and 19 on the plain desoxycholate 
agar. 
During the period of this comparative study three varieties of 
S. dysenteriae were found. Members of the Flexner group have been 
encountered most frequently, with 379 isolations; Sonne strains were 
obtained from 119 specimens, and from 84 the more recently described 
“Newcastle dysentery bacillus.”” The Shigella alkalescens has been 
recovered also; but as its pathogenicity is still questionable, it has 
not been considered in the present tabulations. Neither the Shiga 
nor the Schmitz variety has as yet been identified. 

The proportion of successful isolations of these organisms from 
specimens found to be positive on one or more of the media is pre- 
sented in table 1. It is evident that for each of the ‘three varieties 


TABLE 1.—The number of examinations on each of 4 differential media of specimens 
found to be positive for Shigella dysenteriae on one or more of these media, and the 


resulting successful isolations 


Successful isolations 
poy from respective media 
Culture medium Variety of Shigella ~s ay 

examined | Number | Percent 


377 334 89 
Desoxycholate citrate 119 88 74 
82 46 56 


Fosin-methylene blue 119 46 39 
84 30 36 

582 174 30 

367 87 24 

Endo’s agar Sonne____. 115 34 30 
35 42 

28 


the desoxycholate citrate agar is the most effective medium, but it 
is relatively better for the Flexner group than for either the Sonne or 


Total srs | 468 81 
ee 341 113 33 
113 69 61 
ee 78 39 50 
532 221 42 
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“Newcastle” strain. The proportion of successes on this medium for 
the three varieties were as follows: Flexner 89 percent, Sonne 74 per- 
cent, and ‘‘Newcastle’’ 56 percent. The other three media, in contrast, 
had a lower percentage of ‘“‘successes’’ for specimens positive for 
Flexner than for those yielding Sonne or ““Newcastle.”” The propor- 
tions for the plain desoxycholate were: Flexner 33 percent, Sonne 61 
percent, and ‘‘Newcastle”’ 50 percent, and for the eosin-methylene blue 
and Endo’s, respectively, Flexner 26 percent and 24 percent, Sonne 39 
percent and 30 percent, and ‘‘Newcastle” 36 percent and 42 percent. 
These findings are consistent with the belief that the desoxycholate 
citrate agar was highly eTective for the isolation of the Flexner strains, 
but less so for both the Sonne and “Newcastle” varieties. For these 
the other media appeared relatively of greater. value. The plain 
desoxycholate was consistently superior to either the eosin-methylene 
blue or Endo’s agar and evidently had particular value for the isola- 
tion of Sonne and “Newcastle” strains. 

The clinical worth of a medium depends upon its ability to isolate 
the etiological agents during the course of the disease; its epidemio- 
logical value is measured by its efficacy in following the course of an 
infection in the convalescent and in detecting carriers among healthy 
contacts and in representative population groups. The examinations 
were tabulated, therefore, according to the condition of the patient at 
the time when the feces sample was obtained. About one-half of the 
positive specimens were collected during the acute phase of the dis- 
ease, one-quarter from persons still convalescing or recently recov- 
ered from a diarrheal illness, and the remainder from healthy individ- 
uals known to have been free from any diarrheal disorder for at least 
the preceding month. The relative efficacy of the four media in the 
examination of specimens from individuals in these varying conditions 
is shown for the Flexner strains in table 2. The observations for 
Sonne and “Newcastle” are recorded by totals only as a similar divi- 
sion of these isolations gave numbers too small to bave much signifi- 
cance. For each of these groupings the single medium or the various 
combinations of media which provided the positive results are given 
in detail. 

It is observed that there was successful isolation from two, three, or 
four plates in 48.7 percent of those specimens collected from indi- 
viduals with acute diarrhea. This proportion was 37.3 percent in the 
specimens from convalescents, 23.4 percent in those from individuals 
recently recovered, and 17.2 percent when the specimens were obtained 
from healthy persons. Considering only those in which there was 
isolation from each of three or four plates, the corresponding percent- 
ages were 29.1, 21.0, 13.3, and 6.8, respectively. The positives 
obtained by successful isolation from one plate only increased from 
group to group, but this increase was accounted for entirely by the 
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desoxycholate citrate agar. The percentages of the total isolation 
yielded exclusively by this medium were as follows: Specimens ob- 
tained in illness 42.8 percent, during convalescence 51.1 percent, within 
1 month after recovery, 61.6 percent, and from healthy indiv-duals 
75.9 percent. As the Flexner organisms became less numerous in the 
specimens and hence more difficult to isolate, the desoxycholate 
citrate agar had greater relative value. Accepting the evidence of 
small series, this relationship held true also for Sonne isolations, but 
there was no such increase in the value of the desoxycholate citrate 
agar for the isolation of the “Newcastle dysentery bacillus.”’ 

In evaluating the relative efficacy of the plain desoxycholate agar 
as shown in table 2 and further considered in tab‘e 3, it is to be re- 
membered that this medium was omitted in 8.6 percent of the exami- 
nations and a corresponding increase in the positive observations is 
warranted to render the results fairly comparable. A similar ad- 
justment for the few omissions in the use of Endo’s and the desoxy- 
cholate citrate agar would not significantly change the recorded 
findings. 

The practical objective in these comparisons is to ascertain the most 
effective combination of differential media for the isolation of S. 
dysenteriae. The increases in positive specimens yielded by adding 
the different media to varying combinations have been determined, 
therefore, and are given in table 3. First recorded is the number of 
positives obtained by the use of one plate each of the eosin-methy lene 
blue and the Endo’s agar and the increase resulting from the addition 
of single plates of plain desoxycholate agar, desoxycholate citrate agar, 
and both. For comparison, the influence of adding eosin-methylene 
blue and Endo’s singly and in combination to the desoxycholate agars 
is indicated. Lastly, the effect of adding each medium to the other 
three is presented. Again, the superior value of desoxycholate 
citrate agar and of the two desoxycholate agars in combination is 
outstanding. The latter served to increase the number of Flexner 
positives by as much as 444 percent in specimens collected from 
individuals free of present or recent illness. For all Flexners the in- 
crease was 185 percent, for all Sonne 120 percent, and for the ‘“‘New- 
castle” 79 percent. The desoxycholate citrate alone provided mosf 
of this increase. Without this one medium and using the other three 
plates per specimen, 322 positives would have been found; with it 
there were 582 isolations, an increase of 260 (81 percent). 

Its effectiveness in obtaining Flexner strains from healthy indi- 
viduals was particularly striking. Using the other three media 21 
healthy carriers of S. dysenteriae were found, but including this fourth 
medium 87 were discovered, an increase of 66 (314 percent) provided 
by the desoxycholate citrate agar. For the isolation of the Sonne and 
“Newcastle” strains it was more effective than any other single prep- 
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aration but was not so markedly superior. It increased the isola- 
tions of these by 40 percent and 31 percent respectively. The total 
increase over the other three yielded by the plain desoxycholate was 
7 percent, by the eosin-methylene blue 6 percent, and by Endo’s 2 per- 
cent. The first two had particular value in increasing the positive 
Sonne and “Newcastle’’ results. The latter was also relatively effec- 
tive for the detection of ‘‘Newcastle’’ strains; but even so, had it been 
omitted entirely in the plating of the 2,886 specimens the number of 
positive Flexners would have been reduced only by 9, the ‘““Newcastle” 
by 4, and the Sonne not at all. 


DISCUSSION 


Leifson (/) indicated in his original report on these media that all 
strains of S. dysenteriae grew satisfactorily on the plain desoxycholate 
agar and specifically stated that “the Shiga strains of dysentery 
bacilli grow better on desoxycholate agar than on either the Endo’s 
or eosin-methylene blue agar.’’ He also concluded that “‘desoxycho- 
late citrate agar may be relied upon for the isolation of the Flexner 
type of dysentery bacilli,” but that the Shiga, Sonne, dispar, and 
alkalescens types of dysentery bacilli were inhibited. Paulson (4) 
also agreed that the desoxycholate citrate agar “inhibits markedly” 
the Sonne type of S. dysenteriae. We have sought an explanation for 
the difference between these and our observations. 

In evaluating the inhibiting effect of the desoxycholate citrate agar 
we have compared the growth on plates of beef infusion, plain desoxy- 
cholate, and the desoxycholate citrate agars. Equal amounts of 24- 
hour broth cultures were employed as the inoculum. + lhe test organ- 
isms have included both recently isolated strains and stored cultures. 
We have not found any evidence of inhibition of the Flexner varieties. 
The Sonne cultures have shown considerable variation. The majority 
of recently isolated organisms grew on the desoxycholate citrate agar 
without evidence of inhibition, some showed a moderate to marked 
decrease in the number of colonies, but all did grow. However, on 
long stored strains, many were totally inhibited, some moderately so, 
and only a few had as many colonies on the test plates as on the 
controls. There was also moderate variability in the growth of the 
“Newcastle dysentery bacillus” on the desoxycholate citrate agar. 
About one-half of the newly isolated strains grew as well on this 
medium as on the other media. The remainder were moderately 
inhibited. The observations were essentially the same for stored 
organisms. The inhibiting influence was on the number of colonies 
and to a less degree on the rate of growth. The colonies when they 
appeared became typical in appearance and of normal size. This 
medium is likely to be ineffective for the Sonne and ‘Newcastle’ 
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strains only when these organisms are present in the specimen in 
small numbers and are unusually sensitive to its inhibiting effect. 

The outstanding difference between the plain desoxycholate and the 
desoxycholate citrate agar is that the former promotes the growth of 
all the usual intestinal pathogens and the common Gram-negative 
intestinal bacilli; the latter inhibits most of the nonpathogenic agents, 
and, to a limited degree, some of the pathogens. Organisms of the 
Proteus group are either inhibited or form discrete colonies. For 
these reasons the plain desoxycholate agar must be inoculated lightly 
while the desoxycholate citrate agar may be generously inoculated 
with undiluted feces. There is a relatively distinct color differentia- 
tion between the colonies of pathogenic and common nonpathogenic 
organisms. The former, after 20 hours’ incubation, are readily 
identified, ordinarily being 1.5 to 2 mm in diameter. These com- 
bined characteristics facilitate the use of these media and probably 
account largely for the superiority of results obtained by their use. 

Two related difficulties have been encountered in learning to use 
these newer media. Many of the discrete colonies of Proteus appear 
highly suspicious on the plates. On the Russell’s media these usually 
yield the reaction characteristic of Salmonella but on plating for 
purity on eosin-methylene blue agar (Difco) the true nature of the 
organisms is clearly apparent. The number of other Salmonella-like 
organisms has been large. We have not yet satisfied ourselves as to 
the identity and significance of many of these. Neither have we 
determined satisfactorily the procedures best designed effectively to 
handle them. 

We have given some attention to the value of MacConkey’s medium. 
It appears to compare favorably with the eosin-methylene blue and 
Endo’s but not with the desoxycholate agars. Despite the fact that 
the latter were developed for use in the study of typhoid fever, they 
have proved to be unexpectedly effective in the investigation of cer- 
tain of the diarrheal diseases. There is reason to hope, however, that 
bacteriological procedures will be still further improved if media are 
modified or developed primarily for use in the Shigella dysenteriae 
infections. 

We employ at present both of the desoxycholate agars, two plates 
of the plain and one of the citrate. Two plates of the desoxycholate 
citrate agar proved to have little if any superiority over one plate. 
Apparently so heavy an inoculum may be employed that the organ- 
isms, if present, will almost always be found on the first plate. We 
still retain one plate of eosin-methylene blue agar (beef infusion base) 
as we believe that there are a few organisms which will successfully 
grow on this artificial medium though failing to do so on either of the 
other preparations now used. 
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CONCLUSION 


The relative efficacy of four differential media for the isolation of 
Shigella dysenteriae from fecal specimens is compared. 

Desoxycholate citrate agar (Leifson), which inhibits most of the 
nonpathogenic fecal organisms and permits the use of a heavy inocula- 
tion, is of outstanding value. 

Plain desoxycholate agar (Leifson) is somewhat superior to either 
eosin-methylene blue agar or Endo’s agar, particularly for the Sonne 
and ‘Newcastle,’ varieties of Shigella dysenteriae. 
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CLEGG’S AMOEBA CULTURE METHOD FOR GROWING 
MYCOBACTERIUM LEPRAE' 


By Fiorence L. Evans, Ph. D., Assistant Bacteriologist, United States Public 
Health Service 


INTRODUCTION 


Among the numerous experimental attempts to cultivate the etio- 
logical agent of leprosy from tissue of infected individuals, there is one 
which stands out because of the fact that other workers were able, in 
some instances at least, to duplicate the original results. This is the 
method of Clegg (1) (2) which makes use of a symbiotic culture of 
Vibrio comma or other bacteria and amoebas. Currie, Brinckerhoff, 
and Hollmann (3), working independently of one another, each suc- 
ceeded in establishing ameba-cholera-lepra cultures. Currie also suc- 
ceeded in obtaining the acid-fast organism in pure culture, and at the 
time of their publication (1910) it was growing in its third generation. 
Duval (4) was also able to isolate an acid-fast organism by Clegg’s 
method from an ear lobe removed at autopsy. 

Application of the amoeba-symbiont method to the cultivation of the 
Stefansky bacillus was made by Currie and Hollmann (5) (6) with no 
success. However, Hollmann (7) persisted and finally succeeded in 
obtaining growth which was isolated in the ninth generation by heating 
the mixed culture. Currie, Clegg, and Hollmann (8) summarized the 
properties of 7 strains of acid-fast organisms growing in pure culture 
which had been isolated by Clegg in Manila, by Currie, Brinckerhoff, 
and Hollmann working independently in Hawaii, and by Currie, Clegg, 
and Hollmann working together in Hawaii. Some of these strains are 
still growing on artificial media. 

McCoy (9) applied this method to 83 specimens of leprous tissue and 
secured pure cultures of acid-fast organisms in five instances. He also 
obtained pure cultures four times using Vibrio cholera alone, and twice 
without the use of an added symbiont. Contaminating organisms 
were, however, present in the tissue in these two instances. Walker 
(10), using Escherichia coli as the symbiont with the amoeba, secured 
growth in a small percentage of his cultures. The material used was 
described as swabs from nasal mucosa or from superficial lesions. He 
also obtained growth in about the same percentage of cultures when the 
material was inoculated onto Musgrave and Clegg’s medium without 
added symbionts (italics ours). Thus, at least 8 investigators have 
shown that an acid-fast bacillus can be isolated from leprous tissue in 
a small percentage of cases by the use of a symbiotic growth of Vibrio 
comma or other bacteria and an amoeba. In some cases (Duval, 
McCoy, and Walker) similar or identical organisms grew in the 
absence of amebas. 


' From the United States Marine Hospital, Carville, La. 


302 


EXPERIMENTAL 


The first series of experiments along this line was an attempt to 
repeat the original method of Clegg. The amoebas were wild strains 
isolated from (a) a warm stream of industrial waste, and (b) three 
strains from stagnant pools. The symbionts used were (a) Escherichia 
coli isolated from human feces, and (6) Vibrio comma from the National 
Institute of Health. 

The amoebas were purified by Clegg’s method of ringed plates, using 
the same symbiont as was used for the experimental cultures. The 
bacterial symbionts were checked regularly for purity by plating. 
The experimental cultures were prepared by spreading a pure culture 
of the symbiont over the plate and inoculating with the amoebas from 
a well-developed amoeba culture. This plate was incubated for 24 
hours, when a good growth of amoebas was usually present. It was 
then inoculated with the material from a leprous patient, and sealed 
with adhesive plaster or a paraffin-vaseline mixture. In some cases 
the symbiont bacteria were allowed to grow for 24 hours before the 
amebas were added. 

The inoculated plates were incubated at 37° C. for 2 weeks to several 
months before they were opened. They were not discarded until they 
had completely dried up. If smears gave any indication of growth of 
the acid-fast bacilli, subcultures were made on one or more of the 
following: Another amoeba-symbiont plate, legume agar-gentian violet 
plate, legume agar slants (//). Upon indication of growth in sub- 
culture, further transplants were made, and these were continued as 
long as there appeared to be growth occurring. 

In case the smears from subcultures indicated luxuriant enough 
growth for isolation, this was attempted. Several methods were tried. 
One was treatment of a heavy suspension in saline with sterile 5 per- 
cent H,SO, at 37° C. for 30 minutes. After centrifugation, the sedi- 
ment was again suspended in saline and planted on legume agar. A 
second method was to incubate with an equal quantity of sterile 
4-percent NaOH for half an hour at 37° C. The sediment was 
resuspended in saline and planted on legume agar. The third method 
was to heat at 60° C. for 30 minutes, cool, and plant on media. The 
fourth method consisted of continued plating on legume agar until it 
was fairly certain that a pure culture had been obtained. 

Altogether, 52 specimens were used in these experiments. Of 
these, 30 were cutaneous or subcutaneous leprous nodules removed 
aseptically from living patients. Three others were portions of 
organs removed after death from 3 different patients. One specimen 
each of liver, spleen, and testis made up this group. A third group 
of 18 consisted of venous blood drawn aseptically during life from 
patients who were having an acute reaction, or who had had a series 
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of tuberculin injections. One specimen of pus from the pleural cavity 
was also included. 

Throughout these experimtéats some of the amoeba-symbiont plates 
were sealed and incubated without the addition of leprous emulsions. 
These plates were examined just as the experimental plates were. 
There was a total of 65 control plates, of which 38 were incubated 
at 37° C. until discarded, and of which 25 were incubated at 37° C. 
about 2 months and then at room temperature until discarded. 
Portions of the emulsions prepared from tissue, and portions of the 
blood specimens were planted on tubes of media in the ordinary way. 


RESULTS 


Symbiotic cultures of amoebas to which tissue or blood samples 
from patients with leprosy had been added showed evidence of growth 
of acid-fast micro-organisms in those prepared from 21 of the 52 
samples. This occurred 18 times with specimens of nodules and 3 
times with specimens of blood. Indications of growth consisted of 
an apparent marked increase in numbers of acid-fast bacilli, and (or) 
the appearance of short, stout, bacillary or coccoid, deeply staining, 
acid-fast organisms. These forms were apparently the same as those 
referred to by Clegg (/) (2), and McCoy (9). In subcultures on 
ameba-symbiont culture, legume agar-gentian violet plates, or legume 
agar slants, evidence of further growth occurred in four instances 
with tissue specimens, and only once with a blood specimen. Addi- 
tional subcultures resulted in one pure culture of an acid-fast bacillus 
from a tissue specimen and one from the blood specimen. Expressed 
as percentage, 40 percent of the total number of samples showed 
evidence of growth of acid-fast microorganisms. Pure cultures were 
isolated from 3.8 percent of the original 52 specimens. In no case 
was an acid-fast organism detected in smears from the control plates, 
nor was there evidence of multiplication of these organisms in cultures 
without amoebas and symbiont. 

The two cultures obtained were from different patients and were 
identical in appearance and behavior. After a week or 10 days on 
fresh legume agar the colonies were smooth, glistening, and hemis- 
pherical. The consistency was similar to that of butter, and the 
growth was deep orange in color. Smears stained by Ziehl-Neelsen’s 
method revealed an acid-fast, slender, very pleomorphic organism 
morphologically resembling Coryn. diphtheriae. Old cultures on 
glycerine agar became coarsely ridged. 

Of the four methods of purification tried, only one, namely, repeated 
streaked platings, proved successful. The other three were appar- 
ently lethal for the acid-fast organism as well as for the symbionts. 
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After the Mycobacterium cultures were purified, suspensions in saline 
were heated at 60° C. for 30 minutes, cooled immediately, and planted 
on legume agar. Apparently this treatment killed these strains, as 
no growth occurred on the cultures. 


DISCUSSION - 


The results of these attempts to repeat Clegg’s original method of 
cultivating acid-fast micro-organisms from specimens obtained from 
patients suffering from leprosy serves to confirm the findings of others. 
However, the objection to this method is valid, and the number of 
experiments reported thus far is insufficient to overrule it. The 
possibility remains that the Mycobacterium strains involved are com- 
mon saprophytic types carried over with the amoebas in small num- 
bers. Most of the cultures which have been isolated by this method 
are reported to be chromogenic. McCoy (9) states that 2 of his strains 
showed only a slight pigmentation even in old cultures. However, 
he does not state whether or not these 2 strains were isolated with the 
aid of the amoebas. The control plates included in these experiments 
never showed the presence of acid-fast bacilli; but, on the other hand, 
obviously growing cultures were obtained in only 2 instances (3.8 
percent) with the experimental group. It was believed that growth 
occurred in 21 of the primary cultures and in 5 of the first subcultures. 
This was obviously true in the 2 cultures which continued to grow, 
but it may have been an error in the others, owing to the large number 
of Hansen’s bacilli in the inoculum. On the other hand, Duval (4) 
and others believe that these organisms will continue to multiply as 
long as fragments of tissue from the inoculum are present regardless 
of the substrate on which it is planted. This is certainly a possible 
explanation of the other 19 primary cultures and the other 3 sub- 
cultures which showed evidence of growth. 

Obviously, another possibility is that the Mycobacterium strains 
might be saprophytes occurring in the tissue. For example, Myco- 
bacterium smegmatis is known to occur commonly on certain surfaces 
of the body. Some of the workers are quite frank in saying that 
some of their material contained bacteria other than Hansen’s bacillus, 
and of course the presence of extraneous acid-fast organisms, cannot 
be ruled out under these circumstances. The specimens used in the 
experiments reported here were remarkably free from contaminating 
bacteria. The three organ specimens (liver, spleen, and _ testis) 
obtained post mortem were frankly contaminated by post mortem 
invaders, but none of the amoeba-symbiont cultures from these spec- 
imens gave positive cultures of acid-fast bacilli. Routine cultures of 
the other specimen material used failed to show the presence of the 
ordinary saprophytic types of bacteria. 
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SUMMARY 


Two cultures of a chromogenic Mycobacterium similar to those 
isolated by Clegg and others were obtained by the use of amoeba 
cultures growing symbiotically with Vibrio comma or Escherichia coli. 

The possible etiological connection between such cultures and 
leprosy is discussed. 
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GLUCOSE TOLERANCE IN RHEUMATIC FEVER 
By Marx P. Scuuutz, Surgeon, United States Public Health Service* 


Although the incidence of rheumatic fever among patients who 
subsequently develop diabetes does not differ from that in unselected 
groups (1), both rheumatic heart disease (1) and active rheumatic 
fever (2) are extremely rare in individuals with established diabetes 
(3). These observations suggest that the presence of the diabetic 
state, although lowering resistance to many purulent infections (2) and 
not apparently affecting the incidence of tonsillitis in rheumatic 
subjects (1), is associated with conditions distinctly unfavorable for 
the evolution of rheumatic fever. On the other hand, although guinea 
pigs with chronic hemolytic streptococcal infections more frequently 
develop purulent carditis when rendered glycosuric with phloridzin 
than when untreated (4), in animals with such chronic infections re- 


* With the technical assistance of Mr. C. F. Butler. 
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ceiving injections of insulin, nonpurulent carditis remotely resem- 
bling tliat of rheumatic fever often occurs (5). Thus diabetes affords 
unfavorable soil for the appearance of rheumatic fever and rheumatic 
carditis, while hyperinsulinism in guinea pigs mediates the induction 
of nonpurulent cardiac lesions remotely resembling those present in 
rheumatic fever. For these reasons, the purpose of the investigations 
reported here was to determine by means of the oral glucose tolerance 
test whether evidence of hyperinsulinism is demonstrable in patients 
with active rheumatic fever.’ 

The carbohydrate metabolism has not been extensively studied in 
rheumatic fever, although transient or persistent diabetes has ap- 
parently been induced by attacks of this disease (6,7). In possibly 
related types of illness, including rheumatoid arthritis (8), however, 
several investigators have observed a decreased sugar tolerance (9, 
10, 11, 12), although there is not complete agreement on this point 
(13, 14). ‘ 

There is evidence suggesting that decreased tolerance in rheuma- 
toid arthritis may be due to associated liver damage (15). In many 
febrile and infectious states (16, 17), as well as in diseases affecting 
glands of internal and external secretion, altered glucose tolerance 
has been observed. The outcome of the test is also affected by di- 
verse physiological and extrinsic factors including age, character of 
antecedent diet, and muscular exertion. The occurrence of great 
variations in tests repeated on the same individual (/8), especially 
in children (19), has been emphasized ; but under controlled conditions, 
especially with respect to food intake preceding the examination, 
consistent results have been obtained by some jnvestigators (2/). 
Several drugs in common use have been found to influence the type of 
curve (22, 23). The technique of glucose tolerance tests and the 
factors influencing the results are extensively discussed in the textbook 
of Peters and Van Slyke (24) and for this reason only the most recent 
or pertinent sources have been referred to above. 


METHODS 


Material.—Rheumatic fever patients were compared with those 
suffering from a variety of other febrile diseases. In view of the diverse 
factors which are known to influence the glucose tolerance test, the 
patients to be compared at one time were “matched” as closely as 
possible. Two to four patients of nearly the same age, of the same 
sex, and of approximately equal weight, one with rheumatic fever and 
the others with various febrile diseases were examined each day. 
Only those were’ selected to form each group who had been in the 


! Steincrohn (J. Am. Med. Assoc., 111: 1837 (1938)) has recorded additional references to the literature 
which suggest that a degree of hypoglycemia is characteristic of rheumatic fever and presented evidence of 
{ncreased glucose tolerance in 9 of 11 patients observed, 
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same institution, subject to the same environment, and receiving the 
same diet for an equivalent length of time. In so far as possible, only 
those were compared in whom the duration of illness, height and dura- 
tion of fever, and erythrocyte sedimentation rate were approximately 
the same. No drugs were taken by any patient for at least 24 hours 
before examination. 

The patients were weighed and placed in adjoining beds the preced- 
ing evening, and at about 7 a. m., while fasting, the first specimens of 
capillary blood for glucose determinations were taken. Each patient 
then received 1.0 gm. of glucose per kilogram of body weight by mouth, 
and thereafter for 2 hours specimens were collected at intervals of 
30 minutes. The dose of glucose administered is that recommended 
by Peters and Van Slyke (24). 

Blood glucose——Capillary blood glucose was determined by the 
method of Miller and Van Slyke (25). The blood was laked with acid 
cadmium sulfate solution, and sodium hydroxide was added at the 
bedside. The specimens were then kept in a portable refrigerator and 
the procedures completed in the laboratory within 6 hours. Accord- 
ing to the originators of this method, samples remain stable under 
such conditions. 

Erythrocyte sedimentation rate—Five cc. of venous blood were 
withdrawn and delivered into bottles each containing 10 mg. of dry 
potassium oxalate which had been recrystallized and adjusted in pH 
as recommended by Peters and Van Slyke (24). The erythrocyte 
sedimentation rate was determined at room temperature by observing 
after one hour the fall in millimeters of the erythrocyte level in a 20 
cm. column of blood sustained in a vertical tube of 3.0 mm. internal 
diameter. 

RESULTS 


In the manner described, curves indicating the degree of glucose 
tolerance were obtained in 10 patients with rheumatic fever and 14 
with various febrile diseases. The results in 9 groups of patients, 
the individuals in each group being comparable with each other, are 
shown in the accompanying figures, in which the age, temperature, 
erythrocyte sedimentation rate, and duration of illness are also noted. 
In none of the groups is it definitely apparent that the patient with 
rheumatic fever, in comparison with those suffering from other 
febrile diseases, possessed an increased degree of glucose tolerance. 
On the other hand, in groups 4, 6, 7, and 9, the rheumatic patients 
showed a relatively decreased glucose tolerance. This may, perhaps, 
be accounted for by the occurrence of slightly higher temperatures 
in the rheumatic fever patients in some instances. In each group, 
however, temperatures had been closely comparable during preceding 
days and, except in group 7, the erythrocyte sedimentation rates 
agreed closely. 
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Figure 1.—In this and subsequent figures the following abbreviations are employed: No.=case number; 


E.S. R.=erythrocyte sedimentation rate; Dys.=days duration of illness; R. F.=rheumatic fever; Osteo. = 
osteomyelitis; Pn.=pneumonia; S. T.=sore throat; G. C.=gonorrheal arthritis. 
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FIGURE 2.—See legend, figure 1. 
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DISCUSSION 


In a functional test so variable and so susceptible to the influence 
of many diverse factors as that of glucose tolerance it is obviously 
unsafe to draw conclusions from only a few observations. Since all 
of the known, controllable, disturbing factors were eliminated by the 
distribution of patients into appropriate groups, and since there was 
no exception in any group, the conclusion that, on the basis of glucose 
tolerance tests, there is no demonstrable evidence for hyperinsulinism 
in patients with active rheumatic fever is probably justifiable. The 
results suggest, indeed, that in rheumatic fever as in rheumatiod 
arthritis relative degrees of decreased glucose tolerance are frequently 
present. These observations are by no means irreconcilable with 
those indicating that diabetes is relatively incompatible with rheumatic 
fever, for it is recognized that diabetes is a much more complex state 
than that incident merely to hyperglycemia due to a relative deficiency 
in insulin secretion (26). 

CONCLUSIONS 


1. On the basis of glucose tolerance tests, no association between 
rheumatic fever and hyperinsulinism is demonstrable. 
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2. In the limited number of patients studied, a decrease in glucose 
tolerance in patients with active rheumatic fever, as compared with 
those suffering from other febrile diseases, was frequently observed. 
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ESTIMATED LIFE EXPECTANCY FOR THE UNITED 
STATES, 1938 


The total life expectancy at birth for the United States in 1938 
was 62.0 years according to computations based on certain estimated 
factors. This figure compares with an expectancy of 60.26 in 1931 
and 60.9 (estimated) in 1937. 

The important factors in the computation of life tables are the age 
specific death rates, which are based upon the age distribution of the 
population, and on the annual number of deaths by ages. Although 
it would appear that the actual average age at death of persons in the 
general population should be the life expectancy at birth, this is not 
likely to be true, as the age distribution of the living population is 
not likely to be identical with that of the stationary population which 
is a function of the computed expectancy. The expectation of life 
at birth is the average age at death of a hypothetical group of persons 
each of whom is subject to the same age specific mortality rates 
throughout his lifetime. 

The accompanying table, showing the expectation of life at birth 
for the total population of the United States for the years 1931 to 
1938 was furnished by Dr. Louis I. Dublin, of the Metropolitan Life 
Insurance Co. The figures for 1937 and 1938 are based on estimates. 
Dr. Dublin states that, in arriving at the estimates for 1938, he was 
guided by the course of the death rates in the United States from 
1931 to 1937, by provisional data from a large number of States, and 
by the course of life expectancy among a large group of policyholders 
for a period of years through 1938. For the 7 years since 1931 a 
gain in expectancy of 1.74 years is indicated, while a gain of 1.1 
years is shown in 1938 over 1937. 


Expectation of life in the United States, 1931-38 


Year Expectancy | Inerese or 
at birth decrease 
Sa, 61.07 +0. 81 
61. 26 +.19 
60.79 
61. 37 +. 58 
60. 81 —. 5 
160.9 +.09 
162.0 +1.1 
1 Estimated. 
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RECOVERY IN AN UNUSUAL CASE OF CYANIDE POISONING 


In the issue of Public Health Reports for November 25, 1938, 
pp. 2094-95, there was published a report of an unusual case of poison- 
ing with hydrocyanic acid which occurred during fumigation. The 
special interest attached to this case lay in the prolonged symptoms, 
The patient remained unconscious for three days, during which 
period oxygen was administered; and during the first two of these 
days he became cyanotic whenever oxygen was discontinued. At 
the time of the original report the patient still showed mental symp- 
toms 25 days after the poisoning. In a communication dated Febru- 
ary 5, 1939, the physician in attendance on this case states that 
recovery is now complete and that his patient has returned to full- 


time duty. 


INFLUENZA PREVALENCE 


For the week ended February 18, 1939, the State health officers 
reported to the Public Health Service 6,895 cases of influenza, as com- 
pared with 3,802 for the preceding week and with 8,591 for the median 
number of cases reported in the corresponding week of the past 5 years. 
This increase might have been expected, both from the earlier press 
reports of local outbreaks of respiratory infection and from the 5-year 
and 9-year median curves, which show peaks at about this time of the 
year. Virginia, Texas, South Carolina, and Illinois reported the largest 
numbers of cases for the week of February 18. 

For the week ended February 11, a group of large cities scattered 
throughout the country, with an aggregate population of approxi- 
mately 33,000,000, reported 813 deaths from pneumonia, as compared 
with a 5-year average of 983 and with 802 for the corresponding week 


last year. 


DEATHS DURING WEEK ENDED FEBRUARY 4, 1939 


[From the Weekly Health Index, issued by the Bureau of the Census, Department of Commerce] 


Week ended | Correspond- 
Feb. 4, 1939 |ing week, 1938 


Total deaths, first 5 weeks of year_........................-.- a 45, 839 46, 023 
538 


Deaths under 1 = of age, first 5 weeks of year... fai inl 2, 690 2, 719 

Data from industrial insurance companies: 

Policies in -| 68, 258, 073 69, 801, 473 
13, 366 13, 870 
Death claims per 1,000 policies in force, annual rate_...............----.- 10.2 10.4 
Death claims per 1,000 policies, first 5 weeks of ycar, annual rate__.__.__-. 10.1 10.1 


1 Data for 86 cities. 


Data from 88 large cities of the United States: 
9, 477 19, 049 


PREVALENCE OF DISEASE 


No health department, State or local, can effectively prevent or control disease without 
knowledge of when, where, and under what conditions cases are occurring 


UNITED STATES 


CURRENT WEEKLY STATE REPORTS 


These reports are preliminary, and the figures are subject to change when later returns are received by 
the State health officers. 

In these and the following tables, a zero (0) indicates a positive report and has the same significance as 
any other figure, while leaders (_..._) represent no report, with the implication that cases or deaths may 
have occurred but were not reported to the State health officer. 


Cases of certain diseases reported by telegraph by State health officers for the week 
ended Feb. 11, 1939, rates per 100,000 population (annual basis), and comparison 
with corresponding week of 1938 and 5-year median 


Diphtheria Influenza Measles 
Division and State | Feb. | Feb. | Feb. | 1934-| Feb. | Feb. | Feb. | 1934-| Feb. | Feb. | Feb. | 1934- 
ll, ll, 12, 38, ll, ll, 12, 38, ll, ll, 12, 38, 
1939, | 1939. | 1938, | me- | 1939. | 1939, | 1938, | me- | 1989 1939. 1938 me- 
rate | cases | cases | dian | rate | cases| cases} dian | rate | cases | cases | dian 
NEW ENG. 
6 1 2 1 11 
New 0 0 4 
Massachusetts_......- 2 2 
Rhode Island__......- 8 1 
Connecticut.......... 6 4 4 77 we 4 
MID. ATL. 
1 37) 31} 1126) 1183) 118 
New 11 73) «61 7 
Pennsylvania__....... 17 33 64 
E. NO. CEN. 
12 15 
Indiana 58 39 43 38 31 21 12 
21} 32) 36 149) 227) (24 
Michigan ?............ 13 12 26 12 1 1 2) 
1 3 3 114 65) 28) 
W. NO. CEN. 
Minnesota............ 14 7 4 2 1 4 
1 8 ll ll 1 
North Dakota........ 1 1 2) 15 6 
South 5 7 _ 
SR ee 47 17 1 ll 3 24 


See footnotes at end of tabie. 
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Cases of certain diseases reported by telegraph by State health ged pol the week 
ended Feb. 11, 1939, rates per 100,000 population (annual basis), and comparison 
with corresponding week of 1938 and 5-year median—Continued 


Diphtheria 


Division and State 


Saks 


West Virginia 
North Carolina 3 
South Carolina * 


Georgia 
Florida * 


tom 


2 
1 34 
24 2, 261 
491| 646} 646) 12, 954 
3, 520) 4, 088) 4, 268 164 61, 192)128, 212} 84. 091 


Meningitis, meningo- 
Scarlet fever 


Division and State | 1934- 


me- 


eccess 


MID. ATL. 
New York 


3 
0 
7 


Sce footnotes at end of table. 


Influenza Measles 
ee =| Feb. | Feb. | Feb. | 1934-| Feb. | Feb. | Feb. | 1934-| Feb. | Feb. | Feb. | 1934- 
ll, ll, 12, 38, ll, ll, 12, 38, ll, ll, 12, 38, 
1939, | 1939, | 1938, | me- | 1939, | 1939, | 1938, | me- | 1939, | 1939, | 1938, | me- 
rate | cases | cases | dian | rate | cases| cases| dian/| rate | cases | cases | dian 
80, ATL. 
GRRE 28 9 12; 318 103 20 45} 3,330) 1,080 35 112 
Dist. of Col........... 41 5 10 41 5 1 4 170 21 ll ll 
49 26 186 99 633 633 
Poste 22 8 18 70 26 46; 151 62 2 323 32 
secuoeiine 49 18 3} 1,915) 701; 645) 1,009 63 3 375 32 
| 18 ll ll 196 490 212 128 
cotienaeewanal 30 10 | 8 3 | 4 283 94 409) 36 
E. 80. CEN. 
Kentucky--.......... 10 6 12 1 89 51 38 101 188 108 450! 183 
23 13 18 16) 132 75| 207 113 64 824 182 
CSS 9 5 13 13} 327 186} 331 334 500 284 846 256 
W. SO. CEN. ] 
Arkansas... .........-- 20 8 10 8} 216 87 166 278 112 302 13 
Beene... ......-.-- 44 18 5 13 48 20 44 44 428 RS 71 
Oklahoma. .........-- 8 4 18 12; 416) 207; 284) 284 392 195 60 59 
24 29 80 56) 514) +621) +940) 901 108 130 167 167 
MOUNTAIN 
9 1 0 4) 393 34] 4,119 440 20 
31 3 1 5} 1,082 106 5 63 
22 1 1 92 13 12 
58 12 ll 3) «448 294 61 554 64 
New Mexico..---.-._- 37 3 7 7 «ill 9 1 10 630 51 76 29 
Arizona.._.......-.--- 74 6 7 4; 1,398} 114) 168) 175 6 7 3 13 
0 0 0 0} 131 81 24 
PACIFIC 
Washington 6 
5 
California............. 20 
Feb. | Feb. | Feb. |'934- | Feb. | Feb. | Feb. | 1934- 
ll, ll, 12, 38, ll, ll, 12, 33, ll, ll, 12, 38, 
1939, | 1939, | 1938, | mam | 1939, | 1939, | 1938, | me- | 1939, | 1939, | 1938, | me- 
rate | cases | cases | dian | rate | cases | cases| dian | rate | cases | cases | dian 
NEW ENG. 
a a 0 0 0 169 28 ll 18 
New Hampshire......| 10 1 0 0 132 13 7 10 
aa 0 0 0 107 8 21 16 
Massachusetts........| 2.4 2 2 300 255 308 245 
Rhode Island.........}| 0 0 2 0 38 5 31 30 
Connecticut..........}| 0 0 0 0 362 122 97 69 
New Jorsey...........| 0 1 2} 0 0 0 0 205 172 115 164 
Pennsylvania.........1 4 7 6 0. 1 247 487 472 647 
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Cases of certain diseases reported by telegraph by State health officers for the week 
ended Feb. 11, 1939, rates per 100,000 population (annual basis), and comparison 
with corresponding week of. 1938 and 5-year median—Continued 


Meningitis, meningo- 
coccus 


E NO. CEN. 


2. 


— 


Washington 
Oregon 0 
California 0. 8} 1 


1.9] 48) 104 
2.1) 323| 552] 578 


See footnotes at end of table. 


Bills | 
Bl 


Division and State | pep | Feb. | Feb. | 1934-| Feb. | Feb. | Feb. | 1934-| Feb. | Feb. | Feb. | 1934- 
ll, ll, 12, 38, ll, ll, 12, 38, ll, ll, 12, 38, 
1939, | 1939, | 1938, | me- | 1939, | 1939, | 1938, | mea | 1939. | 1939, | 1038, | me- 
rate | cases | cases | dian | rate | cases| cases| dian | rate | cases | cases | dian 
3 3} 0.8 1 0 397 517 4 
0 4, 1.8 1 0 0 452 304 188 
SSS 4 12] 0 0 1 1 339 518 805 754 
Michigan ?............} 0 0 1 1} 0 \ 1 1 533, 504 407 49 
1.8 1 0 1; 0 524 298 06 861 
W. NO. CEN. 
Minnesota._..........]| 0 0 1 1 1 0 299 154 150 136 
eras 0 2 1 0 0 0 326 161 261 182 
aes 0 1 1 D 0 0 129 100 202 145 
North Dakota_.......| 0 0 1 0 D 0 0 66 9 0 45 
South Dakota........| 0 0 0 0 D 0 0 158 21 23 23 
Nebraska.............| 4 1 0 0 \ \ 0 137 36 53 53 
indivasemninasn o 0 1 2 0 0 0 500 179 267 209 
80. ATL. 
0 
Maryland ?...........| 0 0 
© 0 1 
Virginie ®............. 1.9 1 10 
West Virginia_........} 2. 1 3 
North Carolina 2.9 2 3 
South Carolina 3_.....) 11 4 1 
1.7 1 1 
B 
Kentucky............] 5 3 6 6} 1.7 134 
Tennessee............} 7 4 1 5} 1.8 0 73 
Alabama ?............] 1.§ 1 9 1; 4 2 0 42 
Mississippi ?%.........] 8 3 1 1) 2.8 0 15 
v.00. 
Arkansas.............] 2.5 1 3 3} 2.8 0 30 
3 1 24 0 17 
1 1 2; 0 0 0 143 
1 8} 0 74 
4 
Montana.............] 0 1 1 
0 0 
1 0 0 
New Mexico..........| 0 0 0 
0 1 1 
1 0 0 
PACIFIC 
0 2} 216 70 61 
1 1} 0 0 234 47 80 
1 6} 1.6 164 200 171 266 
0.7 17 224; 5,620) 6,146) 6,662 
0.7) 102) 31, 802) 35, 937) 36, 535 
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Cases of certain diseases reported by telegraph by State health officers for the week 
ended Feb. 11, 1939, rates per 100,000 population (annual basis), and comparison 
with corresponding week of 1938 and 5-year median—Continued 

Smallpox Typhoid Whooping cough 
me- me- " 
1939, | 1939, | 1038, | dian | 1939, | 1930, | 1938, | dian | 1939, | 1939, 193, 
rate cases rate | cases | cases rate | cases | cases 
NEW ENG. 

ene 0 g 0 0 12 2 0 1 380 63 61 

New Hampshire-_.__- 0 0 0 0 0 0 0 10 1 6 

Vermont............- 0 0 0 0 0 0 0 0 349 26 21 

Massachusetts__.._._- 0 0 0 0 1 2 1 1 262 158 

Rhode Island_....-.-- 0 0 0 0 8 1 1 0 420 55 25 

Connecticut_-.....--- 0 0 0 0 0 0 0 1 226 76 48 

MID. ATL. 

 } 1 2 2 203 508 385 

New Jersey__.......-- 0 0 0 0 0 1 1 549 461 158 

Pennsylvania__...._--. 0 4 8 4 237 261 

E. NO. CEN. 

Ree 13 17 67 2 0 0 1 3 166 216 120 

Indiana__.._--------- 71} 115 42 2 7 5 0 1 28 19 16 

SERS 2 41 ll 3 4 1 3 269 410 105 

Michigan ?____._.--.- 26 25 6 1 4 4 19 6| 200] 189 

Wisconsin_..--.--.--- 21 12 4 1 4 2 1 2| 572 152 

NO. CEN. 
Minnesota_-_..--.....- 8 4 26 ll 0 0 0 1 109 56 45 
SRR 160 79 41 25 2 1 1 1 51 25 17 
«SRT eee 17 13 27 17 1 1 3 2 13 10 

North Dakota______-- 7 1 ll 2 7 1 0 0 73 10 15 

South Dakota_--_---- 8 1 9 6 0 0 2 1 15 2 

Nebraska.._.......... 8 2 5 5 0 0 0 0 38 10 

EE cicenandincane 14 5 32 10 3 1 1 0 33 12 105 
80, ATL. 

Delaware.__.._.--.-.- 0 0 0 0 0 0 0 0 79 4 7 

Maryland ?_____....-- 0 0 0 0 3 1 0 1| 130 42 71 

"Se > aa 0 0 0 0 0 0 0 0 365 45 12 

. | aaeas 0 0 1 0 7 4 1 4 131 70 78 

West Virginia__..._-- 5 2 0 0 5 2 5 2 7 25 62 

North Carolina 3_____ 0 0 2 0 1 1 3 2| 457| 313 385 

South Carolina 3_____. 0 0 0 0 8 3 3 3 290 106 61 

| =e 0 0 0 0 5 3 5 3 33 20 72 

RSE 0 0 0 0 6 2 0 el 124 41 6 

E. SO. CEN. 

Rentosky...........- 2 1 35 0 12 7 0 4 17 10 64 

Tennessee____......-- 7 4 10 1 5 3 3 3 38 74 

Alabama 3____-.__.._. 0 0 1 1 7 4 3 1 37 21 16 

Mississippi ? 2 1 2 0 0 0 0 

W. SO. CEN. 

ee 0 0 10 1 7 3 6 1 27 ll 54 

0 0 0 0 12 12 5 27 1l 19 

Oklahoma.____...-... 42 21 27 1 4 7 2 2 4 2 

|, SaaS, 32 39 25 20 10 20 16 57 69 261 
MOUNTAIN 

ee 0 0 12 ll W 1 0 1 122 13 16 

Idaho___. 10 1 28 3 0 0 2 2 10 1 8 

Wyoming. 0 0 9 5 22 1 0 0 22 1 19 

Colorado .- 63 13 5 2 0 0 1 1| 279 58 12 

0 0 0 0 37 3 6 3} 259 21 87 
98 8 0 0 0 0 0 0 61 5 45 
0 0 6 0 0 0 0 0 407 41 46 
PACIFIC 

Washington__......_. 6 2 48 16 6 2 0 2 96 31 167 

EIT A: 10 2 30 7 5 1 1 1 60 12 

California... ....-...-- 9 37 5 3 4 6 4 75 92 271 

15} 382] 599| 241 4] 107} 117] 174] 4,306] 3,958 

1@ | 2,385 | 3,618 | 1,245 4| 661 | 706 | 108 |16,011 | 23,904 


1 New York City only. 
yphus fever, week en eb. 11, cases as follows: 1; North Carolina, 1; South Caro- 
lina, 8; Georgia, 9; Florida, 2; Alabama, 1; Mississippi, 2; Texas, bh ~ 
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SUMMARY OF MONTHLY REPORTS FROM STATES 


February 24, 1939 


The following summary of cases reported monthly by —- hs published weekly and covers only those 

States from which reports are received during the current week 

Ty- 
Menin- phoid 
itis, | Diph- | Influ-| Ma- | Mea- | Pel- Polio- | scarlet | Small- 
theria | enza sles | lagra fever | pox 
gococ- litis 
cus fever 
June 1938 
North Carolina--.. 9 49 10 91 | 3,224 186 5 80 8 
November 1938 
2 13 | 0 174 0 
3 49 668 68 114 33 1 65 17 7 
2 43 ) 0 55 0 1 
3 34 0} 2,369 9 6 
9 49 | aE: lll 3 3 265 3 28 
June 1938 January 1939 January 1939 
Cases ases 

North Carolina: Cases | Anthrax: Ophthalmia neonatorum: 
Chickenpox. 128 Pennsylvania-......... 2 1 
German measles........ g | Chickenpox: Pennsylvania. 6 
Rocky Mountain CO EEE 274 | Puerperal septicemia: 

y District ict of Columbia... 106 2 
spotted fever. 8 , 865 | Rabies in animals: 
Septic sore throat_...... 10 Pennsylvania... . 5,494 33 
Tularaemia__........... 3 West 213 Michigan. 1 
Typhus fever_.........- 2| Dengue: Rabies in man: 
sentery: West Virginia........-. 
Whooping cough....... 1, 523 | Arkansas 2 Mountain spotted 
Sut 1 ever: 
November 1938 - 2 District of Columbia 1 
Michigan (bacillary)... 7 | Septic sore throat: 

Connecticut: Pennsylvania (amoe- 31 
Conjunctivitis, infec- 3 

tious... 1] west Virginia (amoe- Arkansas... 
ysentery (bacillary).. Encephalitis, epidemic or ichigan. -.....-. 
Mumps. . 131| District of Columbia 1] District of Columbia... 
--- District of Columbia 2 
est Virginia_......... 3 
Rabies in animals...... 2 a... 44 | Typhus fever: 
Septic sore throat....... 6] Hookworm disease: Pennsylvania.......... 1 
2 Arkaness | Undulant fever: 
Undulant fever......--- 15 | Jaundice, infectious: 
hooping cough. ...... 288 Pennsylvania. 10 
prosy: ncents infection: 

Alaska: Mumps: cough: 
Chickenpox. ........... 5 Arkansas......... 
Encephalitis, epidemic Michigan.............. 661 Columbia... . 

or Pennsylvania... ........ 2, 899 Pennsylvania........-. 1, 981 
Whooping cough....... 25 West Virginia........... 118 West Virginia........... 125 
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WEEKLY REPORTS FROM CITIES 


City reports for week ended Feb. 4, 1939 


This table summarizes the reports received weekly from a selected list of 140 cities for the puapeseet 
showing a cross section of the current urban incidence of the communicable diseases listed in the table. 


Diph-| | Mea- | Pneu-| | small |'Tuber- phala bad Deaths, 
State and city | theria sles | monia fever | POX culosis} fever cough all 
_|Cases| Deaths | deaths cases | deaths cases | cases | Causes 
Data for 90 cities: 
5-year average._| 204 |1, 270 157 | 4,327 992 28 391 
Current week !_ 147 | 71 | 3,733 758 | 1,416 83 360 
Maine: 
Portland _-_-_---- | ae 0 0 7 0 0 1 0 6 37 
New Hampshire: 
Coencord........ |) == 0 0 0 0 0 2 0 0 13 
Manchester __- |) ae 0 0 1 3 0 0 0 0 9 
0 0 0 1 0 0 0 0 9 
Vermont: 
EEE _) 0 0 0 0 0 2 0 0 4 
Burlington _.__- |) == 0 0 0 0 0 0 0 2 16 
Rutland 0 0 2 0 0 0 0 0 5 
Massachusetts 
SS eee |) ae 0 292 28 63 | 0 3 0 41 226 
Fall River__.._- ) 0 0 3 1 0 1 0 0 35 
Springfield ____- 0 30 2 1 0 0 0 0 50 
orcester___..- _) Rene 0 0 7 21 0 1 0 39 48 
Rhode Island 
Pawtucket___-- == 0 0 1 0 0 0 0 2 16 
0 16 6 0 1 0 33 64 
Connecticut: 
Bridgeport... - 0 1 4 3 0 0 0 3 32 
Hartford __----- 0 1 0 278 4 5 0 2 0 | 
New Haven.--- 0 1 0 32 5 4 0 0 0 7 49 
New York 
Buffalo__-....--- | 0 72 10 45 0 & 1 19 141 
New York___.-- 23 | 159 13 56 196 189 0 88 4 119 1, 933 
Rochester... _.- | 0 80 3 14 0 1 1 20 63 
Syracuse 0 19 5 16 0 1 0 31 41 
New Jersey: 
Camden.......- 0 1 2 0 3 4 0 0 0 38 
ae 0 25 1 5 8 57 0 2 1 85 100 
Trenton__._____ | 1 0 3 8 6 2 0 10 
Pennsylvania: 
Philadelphia_ -_- 7 5 5 30 27 56 0 18 2 91 512 
Pittsburgh____- 3 2 1 4 18 25 0 10¢ 0 36 186 
Reading. | 0 0 1 3 0 1 0 0 32 
Ohio: 
Cincinnati_____- 1 0 7 20 0 6 0 2 161 
Cleveland 0 4 18 79 0 5 0 73 194 
Columbus... 1 1 ll 4 0 1 0 5 91 
, ———ae 1 4 1 15 0 7 0 16 89 
Indiana: 
Anderson___.._- 0 1 0 6 0 0 0 4 10 
Fort Wayne. -.- 0 0 5 5 0 1 0 0 37 
Indianapolis... 0 3 13 58 57 4 0 7 113 
Muncie____..__- 0 0 1 1 1 0 0 2 14 
South Bend__-.. 6 0 1 7 0 6 0 1 23 
Terre Haute___- 0 0 3 3 1 0 0 0 17 
Illinois: 
0 0 0 0 0 0 0 1 10 
Chicago... .....- 25 15 4 16 39 165 1 36 0 172 706 
0 0 0 10 0 0 0 3 10 
Moline. .-...... 0 0 0 0 0 0 0 3 5 
ppemgaats Panwa 0 1 0 0 4 8 0 0 0 0 35 
Michigan: 
Detroit........- 6 1 2 7 20 102 0 15 0 101 257 
i | ae 0 139 4 32 0 0 0 0 21 
Grand Rapids... 5 ee 0 2 3 30 0 0 0 0 41 
Wisconsin: 
Kenosha-.--..-- | ee 0 0 0 0 0 0 0 22 7 
Madison_-_._..- _, ee 0 1 2 q 0 0 0 14 13 
Milwaukee--._. _, ee 0 6 3 57 0 4 0 78 101 
ae __} Ree 0 13 0 0 0 1 0 6 13 
Superior_......- eee 1 0 0 1 0 1 0 0 7 


' Figures for Boise, Idaho, and Tacoma, Wash., estimated; reports not received. 
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City reports for week ended Feb. 4, 1939—Continued 


Influenza Scar- Ty- |Whoop- 
Dipb- Mea- | Pneu- Small | Tuber- Dea 
State and city theria sles | monia pox jculosis 
| Cases! Deaths| [deaths cases | deaths es | Causes 
Minnesota: 
0 0 0 0 0 1 0 4 15 
Minneapolis___- | oo 0 186 7 ll 0 4 0 29 114 
St. Pawl........ 0 562 ll 29 0 1 0 8 él 
ow: 
Des Moines__-_- | Bes 0 2 0 20 2 0 0 0 23 
Missouri: 
Kansas City-._- | ee 0 0 Q 27 0 3 0 0 93 
St. Joseph___-_- ) eae 0 0 7 0 0 1 0 0 22 
St. Louis......- 1 0 23 33 1 1 25 242 
North Dakota: 
| SE = 0 0 1 1 0 0 0 0 9 
SS ) 0 40 0 0 0 0 0 0 3 
South Dakota: 
Sioux Falls... 81 0 2 0 0 0 0 
Nebraska: 
Omaha.-......- | eee 1 8 1 2 1 1 0 53 
Lawrence-.....-| | = 0 0 3 0 0 0 0 0 5 
Topeka_.....--- 0 0 1 5 0 0 0 
Wichita. | 0 0 4 3 0 0 0 0 37 
Wilmington___- | 0 1 5 3 0 2 0 1 35 
Maryland: 
Baltimore _____- 1 43 4 922 28 15 0 13 0 17 229 
Cumberland - -- | oa 0 0 1 0 0 0 0 0 12 
Frederick _ -__.. | SS 0 0 1 0 0 0 0 0 9 
Dist. of Col 
bab ne a 3 ll 4 18 18 19 0 10 1 31 190 
wnehburg.-.-_-- | oe 0 19 0 3 0 0 0 4 9 
Norfolk - - ....-- 0 80 0 1 7 2 0 0 0 1 5e 
Richmond___._- i eee 2 4 6 5 0 2 0 4 
Roanoke - 0 0 1 0 1 0 0 21 
West Virginia: 
Charleston --._- 0 2 0 0 1 0 0 1 0 0 
heeling_.._-.- | See 0 1 1 1 0 2 0 5 18 
North Carolina 
Raleigh_-_____.-. 5, ene: 0 0 0 3 0 0 0 1 5 
Wilmington... == 0 0 1 0 0 0 0 6 9 
Winston-Salem_ | eS 0 90 1 1 0 0 0 1 10 
South Carolina: 
Charleston... _- 2 65 0 1 1 1 0 2 1 4 3 
Florence__...... | 0 2 0 0 0 0 0 9 
Greenville_____- | ee 0 0 2 0 0 0 0 6 9 
Atlanta___..___- 1 12 0 2 11 13 0 6 1 1 OF 
Brunswick. | 0 ll 0 0 0 0 0 0 
= eae 1 15 0 0 4 1 0 1 0. 4 33 
0 0 3 3 0 2 0 0 41 
inaccanpen: ae 0 19 1 0 0 2 1 2 21 
Kentucky: 
Ashland_._...--. ? 4 0 0 2 0 0 0 0 1 10 
Covington._.... 1 0 0 0 18 0 1 0 0 16 
Lexington. 0 0 4 0 2 1 0 0 24 
1 5 6 0 3 0 4 93 
Knoxville_-.... 1 1 0 1 9 2 0 0 
SE: | eee 2 1 7 4 0 2 0 13 
Nashville__....- i Sas 5 0 2 2 0 2 1 4 61 
Birmingham _-. 0 5 2 0 9 2 0 4 0 0 | 
Mobilo......... oe 1 2 1 0 0 0 1 0 
ontgomery - 0 9 1 0 
bese 1 2 0 4 3 0 2 0 0 $ 


119778°—39——8 


320 


City reports for week ended Feb. 4, 1939—Continued 


State and city theria sles Sever culosis 
cases cases cases deaths 


Louisiana: 
Lake Charles___ 
New Orleans. -. 


mo Bes 

co 

8B SBa 


aw 
cocoon 


San Antonio__-- 


Montana: 
Billings. 
Great Falls_...- 


New Mexico: 
Albuquerque_-- 


Salt Lake City- 
Washington: 


California: 
Los Angeles... 
Sacramento. 
San Francisco- - 3 10 


Meningitis, Meningitis, 
meningococcus meningococcus 


Cases |Deaths Cases |Deaths 


Rhode Island: South Carolina: 
Providence. -......... 


Pennsylvania: 
Philadelphia. 


Chicago. ..... 
Maryland: 


oo cr = 


Encephalitis, epidemic or let: .—Cases: New York, 3 Chicago, 1; Fargo, 1. 


Pellagra.—Cases: Baltimore, 1; Charleston, 8. C., 1; Savannah, 2; Mem 1; Birmingham, 1; San 
Antonio, 1; San Francisco, 1 


Typh~'s fever. —Cases: Charleston, 8. ©., 1; Atlanta, 1; Savannah, 1. Deaths: Houston, 1. 


February 24, 1039 | | 
Ty- |Whoop- 
ing 
| fever | coug 
2 1 3 
Oklahoma: 
Oklahoma City- 1 1 0 
Texas: 
Se 1 2 2 
Fort Worth__.-- 0 18 2 
Galveston__-_..- 0 
Houston_.....-- 4 1 0 
Fe 0 9 4 
1 0 0 0 0 0 
0 74 0 0 0 0 0 
Missoula. -....-- 0 2 2 14 0 0 1 0 0 
Idaho: 
Colorado: 
Colorado 
Springs___..... | eee 1 12 3 9 0 0 0 5 20 
2 6 4 0 7 0 32 106 
2 2 5 0 2 0 1 13 
Seattle. _....... 1 4 9 0 2 1 
Spee... | See 0 25 5 1 0 0 0 0 32 
Oregon: 
Portland 0 0 7 3 2 1 0 0 101 
375 
29 
189 
Polio- 
mye- 
cases 
New York: 
Pittsburgh...-------- 
Ohio: 
Cleveland........... 
Indiana: 


FOREIGN AND INSULAR 


FINLAND 


Communicable diseases— December 1938.—During the month of De- 
cember 1938, cases of certain communicable diseases were reported in 
Finland as follows: 


Cases 


Diphtheria 376 || Poliomyélitis 
Dysentery 3 || Searlet fever 
Influenza. 2,435 || Typhoid fever 
Paratyphoid fever 20 || Undulant fever 


ITALY 


Communicable diseases—4 weeks ended December 4, 1938.—During 
the 4 weeks ended December 4, 1938, cases of certain communicable 
diseases were reported in Italy as follows: 


Nov. 7-13 | Nov. 14-20} Nov. 21- 


Cerebrospinal meningitis 
Chickenpox 

iphtheria 

ysentery 
Hookworm disease 
encephalitis 


ps 
Paratyphoid fever 
Poliomyelitis 

Puerperal fever 
Scarlet fever___- 
Typhoid fever 
Undulant fever 
Whooping cough 


SWEDEN 


Notifiable diseases—December 1988.—During the month of Decem- 
ber 1938, cases of certain notifiable diseases were reported in Sweden 
as follows: 


Disease 


Cerebrospinal meningitis 
Diphtheria 
Dysentery_.. Typhoid fever 
Gonorrhea Undulant fever 
Paratyphoid fever Weil’s disease - 
Poliomyelitis 


1 Includes 8 cases nonparalytic at time of notification. 
(321) 


Disease | Disease Cases 
9 
516 
| 
| 
Disease 27 | 4 
| 12 16 22 
197 188 320 
706 682 793 
38 12 32 
812 934 1, 185 
TS 122 185 163 
152 115 115 
66 46 
40 42 40 
1,024 828 778 
), 
) 
) 
) 
| Cases Disease Cases 
) 
2, 451 
23 
10 
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round squirrels, yA insects, July, August. 


‘yomi 
t. 8-Oct. 7, 1938. 


ing—G 


y 28to Aug.8. Information dated A 


human case; Aug. 30, 1937, Fresno County, Calif. Intensive 


tm animals and insect hosts are published currently in the 


; Wi 


July, August, October, Dec. 11; insects, Jul 


1 Incinding plague in the United States and its possessions. 
ported 


* According to information dated Aug. 12, 1938, 23 deaths 


An Province from Jul 


3 For 2 weeks. 


4 Last re 


were reported in Northern Kirin Province between July 


Jul 
§ For the period 
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